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Abstract: - A switched-mode power supply (switching-mode power supply or SMPS) is an electronic Power supply incorporates a
switching regulator in order to be highly efficient in the conversion of electrical power. In SMPS using PWM chip, It requires
hyperbolic curve of nonlinear nature of Input voltage & on time for smooth working. The desired hyperbolic curve of nonlinear
nature cannot be obtained using the existing PWM chip. So sometimes it over compensates & sometimesit under compensates. This
causeserror in the output voltage. I n this paper SMPSwith linear PWM strategy isintroduced.
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I. INTRODUCTION

All electronic circuits need a power supply. A @evthat
transfers electric energy from a given source ¢ivan load
using electronic circuits is referred as power $yppwo
types of DC power supply are available in the marle
Switched mode power supply & Linear power suppMPS
is preferred over Linear power supply by many comtis as
for same power rating , SMPS is smaller, cheapédighter
than linear power supply especially transformere Tigh
frequency switching transformer that is requiredSMPS is
smaller and lighter than the transformer that guied in
linear power supply. Also the efficiency of SMPShistter
than linear power supply. SMPS also have bettacieffcy
than linear power supply. In Switch Mode Power Sypp
Pulse Width Modulation technique is used in contiu
closing and opening switches. The on and off ofsthigch is
important because the duty cycles of the PWM igduse
regulate the DC output voltage .So the desire dutpltage
can be produced by generate various duty cyclelIfeoe is
compensation for changes in the input supply angbutu
load. Then the output voltage is compared to tliereace
voltage which is accurately set and the error galtgiven by
the comparator is used by dedicated control logic
terminate the drive pulse to the main power swichethe
correct instance. This will provide a very stable altput
supply if the circuit is designed accurately. histpaper
Linear PWM strategy for SMPS is suggested. As fur t
smooth working of Switch Mode Power Supply, Pulsiglt/
modulation Chip requires hyperbolic curve of noedn
nature of Input voltage & on time. The desired
Hyperbolic curve of nonlinear nature using the ®xip
PWM chip cannot obtain. So sometimes it over coraptss
& sometimes it under compensate. Which causes grribie
DC output voltage?

IIl. BACKGROUND

The block diagram of S.M.P.S. shows that it is Iyair
complicated circuit. Shown in Fig. 1. (This configtion
assumes a 50/60Hz mains input supply is used.)ig. ac
supply drawn from the mains is rectified first, antlich is
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then filtered by the input reservoir capacitor tmduce a
rough dc input supply. Due to variations in the msathis
level can fluctuate widely & the capacitance onitiut has
to be fairly large to hold up the supply in caseac$evere
drop in the mains. ( The supply is called a dcaa@anverter
When the S.M.P.S. configured to operate from aritalsie
dc input).The unregulated dc is given directly e tentral
block of the supply, the high frequency power shiitg
section. Switching power semiconductor devices sash
MOSFETs and Bipolar which are fast devices areedrign
and off, and switch the input voltage across thengry of
the power transformer. The frequency of drive pallsee
normally fixed (20 to 200 kHz) and variable dutycley
Hence, on the transformer secondaries a voltagee frain

of suitable magnitude and duty ratio appears. Deipg
upon the topology used, this voltage.
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Fig.1: Basic Switch Mode Power Supply Block Diagram

Pulse train is appropriately rectified, and therosthed by
the output filter, which is either a capacitor @pacitor /
inductor arrangement. To maintain efficiency, tlpiewer
transfer has to be carried out with the lowestdegsossible.
Thus, selection of the correct power semiconductord
optimum design of the passive and magnetic comgsrien
critical. To provide a stabilised dc supply, rediaa of the
output is carried out by the control / feedback cklo
Generally,
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most S.M.P.S. systems worked on a fixed
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frequency pulse width modulation basis, where thetibn Veamp = Vist @)
of the on time of the drive to the power switclvagied on a K

cycle by cycle basis.[1] This compensates for Viatein the
input supply and output load. Then the output \gstas
compared with the reference voltage of compar#orerror

Now, the linear characteristics can be plotted hsws
below. By virtue of which when the input voltage is
compensated & the correct output voltage can baimdxd.

voltage obtained from comparator is used by corbgic to Vramp3
terminate the drive pulse to the main power swichethe G Veamo]
correct instance. In this way the Switched mode grow | LI ” i
supply works which provide efficient use of power. v
lll. SMPS WITH LINEAR PWM TECHNIQUE: v
ramp2
The Basic equation required for Switch Mode Powapfsy /
is Vref
Vis=T
V= % (3 | ||
Where, \, = Output Voltage, T >
V= Input Voltage, Fig.3: Plot of T Versi.
= On Time, So using this technique, the efficiency of SMPS d¢&n
T = Total Time improved.
The existing SMPS requires hyperbolic curve of ireear IV. SWITCH DRIVE CIRCUIT

nature. But practically it is not possible to ohtttie required
curve. So characteristics of W5. Ty,can be plotted using the
equation given below:

In the switch drive circuit the clock cycle is giveo the
regulator circuit via and gate for the switchinguribg the
off time of clock cycle all the transistors areian conducts.
So the input is applied to the inductor L1 & thewgo is

T LT
¥ L

Ton = v ) delivered at the output. At the same time curraritds up
across the inductor. But when there is on timelakccycle
The Plot of \} Vs. Ty, is shown below: all the transistors will turned off. So the voltageross the
inductor reverses and freewheel diode becomes fdrwa
1 biased. This allows the energy stored in the ingdutt be
Ton delivered to the output.
Ton max @ He 1.5589 A N
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In this the nonlinear slope is obtained practicallging DN;;K:EED @—D*
existing SMPS but it requires hyperbolic curve ofilinear oL el
nature for smooth working. As by this characterssti Fig.4 Switch Drive Circuit

sometimes it under compensates & sometimes
overcompensates the input voltage. So there is grautput
voltage. So now we employ linear PWM strategy toPSvin
Which Integrator circuit is used in place of PWMighFor
that the considerations are,

Vi*Ton = Constant (5)

So, Now Integrate Vi Over T.

"'irral:np = i—'Jﬂn Vi dt (6)

Where, AR A R R R R
7 = Time Constant of integrator %015 0.1 .05 3.0 0.5 .15 0.7 1.0 Lo s

c U{R92:2)
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Fig. 5: DC Output of Switch Drive circuit

So,
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This continuous current is then smoothed by outpuin the simulation waveform shown in fig.6 when thput is

capacitor. So the smoothed DC output with very tggsles
is obtained which is given to the SMPS circusing
integrator. In this way Switch drive circuit work§he DC
output of Switch drive circuit with very less rigsl is shown
in fig.

V. DESIGN OF SMPS USING INTEGRATOR

The SMPS circuit using integrator in place of PWMNpcis
shown in fig.5. The integrator circuit is providedth switch
& clock cycle for switching purposes. When the sdahput
is provided to the circuit, during off time the $ati is open
& capacitor charges & ramp waveform is obtainedatput
of integrator. But during on time of clock cycle itk is
closed & immediately the discharging of capacitakeis
place. So the charging & discharging of capacitocuos.
The output of integrator is compared with some rexfee
voltage. This reference voltage will depends ugon lbad.
At the comparator the output of integrator is corapgawith
the reference voltage & When the ramp Waveform sges
the reference voltage the output of comparator nig. o
Otherwise zero. So for getting the exact on tirhe, dautput
of comparator is ex-ored with the clock cycle.

Simulated Vo
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Fig.7: Output Waveform of MPS using Integratocuait
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given to the integrator. During on time of cloclkclgythere is
no output of the integrator as the switch is closéthile
during off time, the switch is open & capacitor ifes. Due
to which ramp wave is obtained as output of integrdNow
this output of integrator is compared with the refee
voltage which is set according to the load. Novpadect on
time for compensation is needed the needed for rame
to cross the reference voltage level is requiredth® output
of comparator is ex-ored with the clock cycle exawttime
for compensation can be calculated. In this way SMPS
using linear PWM Strategy works.

VI CONCLUSION

This paper presents the new Linear PWM strategBdPS.
Due to the use of this strategy the compensatikestplace
will be exact. So ultimately by using this techreqthe
efficiency of the SMPS can be increased to gretgnexSo
the ultimate goal of efficient use electrical powean be
achieved.
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